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(54) BRANCHING FILTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a branching filter where the 
impedance of a transmitter filter is higher in a pass band of a 
receiver filter. 

SOLUTION: The branching filter consists of the transmitter filters 
(1 10, 112, 115) having series and parallel resonators that are 
connected between a transmitter terminal (Tt) and common 
connecting points (Na, Nb) in a ladder, the receiver filters (210, 215) 
having series and parallel resonators that are connected between a 
receiver terminal (Tr) and the common connecting points (Na, Nb) in 
a ladder, and a branching line circuit (130 
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(57) mm 

(T t ) (N 

a. Nb) roiacgasn, (iu^tcs^snfeit^j 
2itxae?!i*««**-r-52ifli«7-fjp^ (no. 1 1 

2, 115) <h. SfflflMH 1 (Tr) ^JtUMftA (N 
a. Nb) ©WfcttlftSft. «urSf»cSE8?$nfcit?iJ 
Rtf36M*«»**r-r*S««7-f;P^ (2 10, 2 1 

5) i. aiftfii^^^^tftjBttat^KoiBjcttttsnfc 
#ifcH8&iEis& (130) lz&l, ^fe^ssimgs (1 3 

0) miro^St^Se (13 2) t. fg 2 

(134) t. in6(o»auat»*X5t©M»c«tts 
nfcg^iHiss (13 8) tssrr*. 




(2) 

1 

mmzn. \*LZ&\z»mi<tiitmmRzfi&*mm»& 
^Tzmmmyj )i>? (no, 112, 115) 

? £\zmi&ftm*mfcz>%immy * (210, 21 
5) ±mmmmy 4 )i? t fflizt&ffizntc 

(13 0) <hft*TU JiE»jK*KlBlK 10 
(13 0) tfi. mi<D#WLmi& (13 2) W,2<Dft 

®m& (134) t.. ±.mwziRzfm2<Dft$Lm&<D& 
mmm&t&m&t$:&mTz>i&M®?& (13 8) 

(Rpi) ±B3««:?*;i<*ft*firrs#« 
(Rs2> ^&z>z.£&&mt-?zm&mi\ztm 

o>»fAS. 20 

cbi*ji 3 ] ±mmmmy 4 )v& 
ot>, mh±m^mm^jz^h(D^m^mm^mm 

(Rpl) ±m&mM7 4)l?$:mf8.'t2>&M 

%g<Do-t>. &h±m#mmm&iz7&^*<Df}mmigm& 
mm (Rs2> 7?&*;i£ft#»£T*§»#mK:K*s 

^5cts»»tr*»*a 1 - 3 w-ftifrizfcwuo 

^>JM£tC7£fijt£*l, iB^BSO. 14 [mm] , A^- 
>ffjWB&3 3 [^m] <DXhVy77'f>~vmj&Zn. 

fi)Wll& 2 1.5 [mm] , ±12SI 2 ©»»»B*«fiK'rs 
X MJ y?7^ZsQ>ffl& 3 gdm\ 8. 5[mm]W: 

im&m 6 ] -htem 1 arxm 2 w^siis^s^ a*. 

«7XX#^ySffi±lCM$n> *M»fi#IB&2 5 [m 
m] % iB^BSl. 4 [mm] , A°^ — >JSjWB&0. 8 
[mm] ©7>f ^ n7 MJ y ^7^f >T*S C i 40 
1 KlB*<05*»». 

\zmffi2tifrmmmm&iBi& d 2 0. 122, 12 

5) i." JiESfiflMH 1 £ ±te§f§ ^ ^ £ tttt 

SnfcSfifilS^lnlft (2 20, 222. 225) 

7>TT@m&\B]& (300, 302, 305) £ftH 

50 
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[0 0 0 1] 
[0 0 0 2] 

(saw) 7>r;p^*ffl«rifc 
ftfcmz. 'hmx% affl**©#Aa***/ha<* mis 

[0 0 0 3] «£*©^©a©»iftSi:bT. #i¥9- 
9 8 0 4 6 Jt&W^ftBUT 5- 1 6 7 3 8 8 

[0 0 0 4] RT> t£*<7>#&S§tf>-#J£bT, _LEO 
05-167388 (#K^<7)0 7 ) IZ^ 

[0 0 0 5] ^2 81ZtRT£z>\Z. Z(Dft$L$g\*. 
flf *FT 0 l:»«Snfc*l««AN a, NbCTL 

wtl T2i)Vtn j &nmmizmm2tiT^z> 9 w 
• ft *r~r £ »»*«sbt s nfc at w*s« r 

s 0. »j»Rpt*^^o *®ft^STT0 

^l/^Fh F2^Mltt^o 7^f;^FL F2 
ft, SV^ca&-5*«*-t«tt«**UT*50. 74)V 
^Fl©»«*ifl»»f 111 8 8 7 [MH 

z) , 7>fMF20MWWtf 2H 932 

cmhz) i:«a«$n, f i< f 2<DMmzzsL^>T^ 
z> 0 u&mmmR so, rs, *?ij«figR po, rp 

i - 2 % c u t i»PH:<fc d M^nx^So 

[0 0 0 6] £<D«fc3fc#tt«tt. WAtfSMf«Blc* 

okic at^T2^s«iHiB^»a$nTflEfflsns%> 

mmmt&mte**?. y-ov&v i<Dmm$&mz&^x 
7-*jv*F-2te#1k4->\?—?i>xtfi*:*<* &iz 

7 4 )V9F 2<Dm^mz&^Xte7 4 )19F 1 <7)4#tt 
^>\Z-y>Xrf±Z^Z£&m&nZ>&* ±BB2 8 
«c^"T»**tt, 7>cMF2 JCfi^Jtc&ffllsKEffljBK 

ssttKcw, 7 jv? f 2 <Di&mnLScm<om^ 
mz&rtz-i >tr-^>xft*#< ut^So 

[0 0 0 7] 
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[0 0 0 8] *fc, 8B©ft«^8 0 0MHz§fta>S 
8»»«-rf*(i3 8MHz tKff*t?»0, ftoTJt 

««m *«»«irco. 042, 

[0 0 0 9] *^^«±|S<DPp1S€:*ft-rSfea6cDfe(D 
[0 0 10] 

rt*ft, aflMIWFfc. SfSftlSH^ 

^ (110, 112, 115,) £, SflflMf^Al 

RtSLZ&mm? << fr* (2 10, 2 15) <h, ±i52£fl 
«7>r;u^t«lKj«a)Wt««snfc»«IIBiHiK (l 
3 0) <h£Wb, ±E»»*IKIhIB (13 0) mi 
<Z>»»j»B (1 3 2) %2<0^tt«K (1 34) 

t**«T**«lilBS (13 8) <h^W-r^>t)^T^ 

[0011] 

[0012] mmoymm 1 . bi», nmomm 1 <z># 

Tfflt^n^CDMA-On e fflcD^*mtS1${CM&tr 

©ic»a*t>©T?*o> mm&*&£VT8 87-925 

MHz (MS3 8MHz) ^^tfSfiWWt bT 8 3 
2-8 7 0MHz («r««3 8MHz) 6«SbT^ 

[0 0 13] 0 1 KS-T^ttSitt* 8MtfTt*6 

Ta*^©I^gSflSfT r fcfi»r«fc»©*>© 

R»6nfca««ll0*10 0t. SfIfiiJS^T2<h^iM 
MSNa, Nb<0WK:Rtte>nfc§f3flJ®&2 0 0 

7>5^«TT0£#M&^Na, NbWHJcR 
tt5tt&7>T-^JMEdlH*3 0 0 t^t^o 

[0014] aMimiaKi oon mmy-oi* 1 1 o 



(3) M2 0 0 1 -3 1 3 5 4 2 

4 

i^ftfiiJM^lHl^ 1 2 0 £, £flrH)»RIIKBK 1 3 
0<h£WT£«> SfsfflfJInlSS 2 0 0 H §i7>rM2 1 

o<h, sftffljfi^[HiK2 2 o 
[0015] mmy-oi? 1 1 oatfsi7>rW2 1 

OtlTH B2 8©tt*«£Hli;<» <L»««fttf 
(SAW) 7^M^ffit^n 

[0 0 16] 1 1 0tC*3UTH 7>ft^f 

10 Ta»6*&i*, «R©fi[«^a[JiJ*R»R s 1 

EW#figR s 1 tt, ^RtUKlBlK 1 3 0 ^LT, & 

[0017] 7>rM2 1 Ol^^tt), T>^^"S^ 
Ta*]*6*fct«, SIS«)fiW:BM*ligRs2^ 
BP "5* BJ!l«I8Rs2H ««,&N 
a, Nb«ca«$nTl^o 

[0 0 18] #8t«SB[eI&l 3 0(t SWZffl^JSaS 
nfcSB 1 ©»«JISK 1 3 2 fg 2 (O^JStiBK 1 3 4 
20 <h, £ftS<D*«j«l 3 6t«*j«Eta>IB»C««Sn 
fc4=-*/V>* 1 3 8 t^Wo 
[0019] ^ftHSg 1 3 2, 1 3 411 2£fi 7 

i i 0a>fi«MttX*«^^(t4&2IA«l§lBi o oco-f 

m?4)v?i i ocd^th -t(z>ffi««j«*w« «« 

fflSAW7^fM2 1 OCDMiiS^) ©<>tf-^>X 

ok:&Kra?«*T*-6«»«6-rfc»^, «R*3a< 

30 Jb-frS) »iSfeS$©»i8[»Bl 3 2, 1 3 4^#AL 

[0 0 2 0] d0t^MI8l 3 2, 1 3 4H B 
T (h'XYK^ K- hU7y» U>?>gffilc, 81- 

5&;*y*£lSLfciJi> KiO»«Sft, «rt*0. 14 
[mm] , /^->*3 3 [um] ©Xh'J77 p 7<> 

h'Jy^>OftS*2 1. 5[mmKS2 0»8» 
»ti*«XhUy^-f >©*33»«1 8. 5 [m 
40 m] -e&£o 

[0 0 2 1 ] ££1::, fiBR^l 3 6 -WV> 
* 1 3 8£RttfcC<hT, 7>ftST0^^^> 

[0 0 2 2] M^IhI^ 120, 220, 300 te, iiifi 
**^frt*<>tr-^>x<Z)«E^<Dfca6k:R»6n* 

[0 0 2 3] H*©«Ttt. &m&®®£LT. M*l£ 
50 $cn-/^x:7^ (LPF) tfffl^Sftt^S. Ute 



(4) 



5 

etro^ 0 ip*>. mm^m^^i 2 oiitu -r 

>3^^L t <h4^/V>^C t ftlII^<Ocfc5tCg^L£: 

^<7)^ffli^n, sfi^^iusS2 2 0 tutu 
co^fflv^n>5o cnjcj:o> m 1 ©*igi^N a , 

Nb^^lW>t-y>XZa^ »«,4Nc, Nd 
*6IfeOlf-y>XZ r ft, ^n-?nC(7)(ElgS^^ 

[0 0 2 4] CtD^lC, HKOlHlKtt. SAMIeIKI 
OOtC^T* 7>fW110©, 7^M2 10tO 
[HlK«tt«JcB5»JIR*|gSRs ^"3, 7>r 

who tfflMtcfifflim(gfflo»ift«»iHi» 1 3 0 ft 

JfAb, -3SF, SA«I§IK2 0 0fc*^Ttt, 7-fW 
2 1007^^11 Oi:<DI5lB«ttffi!j^ig3?lIW*fig 
R s 2ftjf Altl^c 
[0 0 2 5] 04-^7ti, ±fao«j£<£#&g§CD^& 

at«« (Tx) Azfsmm (Rx) o^^»#ttft^ 

U B5I1 7>^^"S (Ta) ®^f>lf-?>XZa 
cD^ttft, @6I1 i©»Tt©<>lf-y>XZt© 
#teft* 0 7te, 3<3*T r <7M >fc°-^>XZ r C7)«f 

ttft^n-en^-r. m2j&ztm3\z. mm 

7-fW110*# (#&|!gS§[H|j& 1 3 osxna^i 

^ttft^To 
[0 0 2 6] Hl(D^Jfi<0^ffifCJ:ntf. 2i««»C*lr^ 



r o yzj r i 

[j/Z 0 o \[l/Z 



^im^Na. Nb*^^&»gSHIgSl 3 0<&*fct 
£c9f>fc;— y>xzn FYHJ^XS 

[0 0 3 0] 

[ft4] 



Z=A/C 

Z=A/C = Zo 2 /Z ,= 9. 5 6 5 + j 118. 2 

«au Zo»»ft*iKiHi!8(Oi|$tt-f >e— y>x-c» 

0, Z 0 =5 0 [QH Z i£{§:7^ W 1 1 om#w 
A^J-T >tf-^>XT^0, Z ,= 1 . 50-jll. 
2T^§o 

[0 0 3 1 ] HftWK, SAW7^Mlt ili^S^e 
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aisiK i 3 o &\nu^m&) <o-f >t-^>x^cD 

MA-On e5fi*8ft8 8 3 2MHz-8 7 0MHz 
<BB«SW«T. 1. 50-j 0. 22-3. 3 4+ j 
0. 2 9T«5fe^ »K«KlHlKftffAf SCii-C 

ws«j>^ s*fc-f > e-^>xi«n?na 5 ~b 7 

XftZte, KTOctofcLT^^^ns. SSJtC^WN 0 
y^l3 8 ft#ALfc^*^l£O^T#§§?T5o £t\ 
+t/V>^ 13 8 ft# AL&^«^<0#ifcli&[El& (A 
/4fi#tt»») COFThU^A 
[0 0 2 7] 
[»1] 



20 



viz 



0 



tmmy-ov? 1 

[0 0 2 8] 
[»2] 



J/z 0 

1 O0>FVMJ^X 



1 



[0 0 2 9] 
30 [ft 3 ] 

I 



>z 0 /2; jZq 

. J/ Z o 



?] 



>Ate, 8 3 2~8 7 0MHz K*3^T, 0 Kifi^ 1 . 
50-jll. 275M3. 66 + j 15. 6 4§gtl. 
So A/4 nitfc»**«!S**&» 

[0 0 3 2] 8 3 2MHz (C43^TZ = Zo 2 /Z ,J:0> 
40 >W;l/^<7M >tT— y>A^/h$t,^T. 9. 5 6 5 + 
j 118. 2 71/18 1. 5 4- j 2 2 8. 8 ftffi 
ifl%*>tl*. £fz. »«**G>8 8 77JS9 2 5MHz 

— y>X&5 0 QfCifi^M^ff £>*l£>0DT% Z = Z 0 2 / 

^>x«s-rt 5 o QKisiMe^ftD, 2ws#&<, s 

[0 0 3 3] H 1 K:«-r»«»BIsia 1 3 

50 [0 0 3 4] 
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[»5] 

cos0 t y-sin^ll" 1 

TtkZtlZo 01=j3-dh <92=j3-d2 

tiiSS) , d i . d 2 i«nfnx hU7^>i3 

2, 1 3 4<Z)JB»fiT*S. 

[0 0 3 5] iin«:ffl^T±iei:H«Jc2lfi7^;^ 1 10 

1 0»t;SB7^^2 1 0O*I8«,SNa, Nb^ 

[0 0 3 6] +W1~>^ 1 3 8£J¥ALfc£#<hbfc:^ 

> tr-y>x$#tt£H 8 ^tkt 0 

[0 0 3 7] BlOiltTIt 7>fW©7>Tt«^ 
bl^>tf-^>X^IH 8 3 2M8 7 0MHz 
JC^^T, OfCifiOil. 5 0-jll. 27!?M3. 66 
+ j 15. 6 4g«T»ofcfe©d^ XhU7^7-f> 
HIC+t/V>^138 (2. 5[pFJ) *# 
Alfc^^t, 120 + j 3 0 7. 47^M6. 96+j 20 
4 3. 8 9<hft0» *t/V>*OllAl:J:oT, ^SS* 

XCD^&f&'H (w2, w4) tW£< fl6«T££„ 
[0 0 3 8] *««»C*if»Ttt*«7 >fW210*ft 

OiOD-C, -^©££ (#*«K£#A-r*££&<) «« 

[o o 3 9] mm&wtt&im&zftmi'T**^ 30 

>^ 1 3 8 Af^CttCcfcO* x^x^p-v- 

[0 0 4 0] J^C, ft^oa^BE^IUBl 2 0. 2 2 

o, 3 o o*&mLTmmit-?z>z.£T\ &m$t cmm 
#««3 8 [mhz] *««i,&*«s, mmwmxmz: 

2. 3 4 [dB] , &mm# AH* 3 . 8 7 [d 
B] ) . i^^Sfi «Sff«M3 8 [MHz] 
&**&2l«tti**«3 1. 4 9 [dB], 
4 5. 4 1 [dB] ©#R8M*tta<»&nfc. 40 
[0 0 4 1 ] iifiCD^ITte, BE-&I5I8S 120.2 

2 0, 3 0 (X&HffHcSfcD* BICSTNa, NbS 

W>e-y>XZr^ 5 0 QJ;9/J^^©T, n — 

A°x^coLv^^[His§^ffl^T^^^\ cnt«a?jc, 

SiSNa, Nb, Nc, Nd, Ne, Nf<Dft*0>« 
^frbfrfz-t >tf-y>XZ a, Zt, Zr^5 0Q 

^y^mK^>\f-^>xm^»iiiyxm^x%A so 
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01 T cos0 2 /*sin0 2 ~ 
lj [y-sin0 2 cos0 2 

[0042] £fc, ±m<Dmm<Dwmxm^rzm^m& 

1 2 0, 2 2 0, 3 0 0©f£9lC, i9-il4C^$ 
*l£fcCQ£/EV^#£o £<D?*>, HI1 2— H 1 4EU 
HiS^fi^CllitfeOT^^o H9-H14©5^ 

[0 0 4 3] _kfE<P#JTH, BTUS»X«fc:# 

2 5 [mm] , 4 [mm] , /S^ — >JP^B& 
0. 8 [mm] ®'7>f^DXhUy^'f>rlSbt 

[0044] mm<oj&m 2 . hish *5g^o^«<o 
1 1 o<D^otc, m&cDmmy j )i? 1 1 2^t^n 

Tl^. H1©M£*[hI£&3 0 0©ft9K, fllfig© 

Kft-5fi^imft3 0 2&m^*>tlX^2>o HI "6, HI© 
3l«:7>f;i^ 1 1 0TH ^ilS^Na, Nb*^lT 

£g) T&£<, I^Ih1K3 0 2H H 1 

^3 0 0 tMt^^ O^^^LatcM^J© 

*t/v^cao*<««$n, ttw#«Eii&a<*j«sn 
in^, h 1 3 ic^-rfe^^ffi^^tiT^^o ^ 

[0045] z.<owpmmmn\z& xtsnz>**n>>9 

[0 0 4 6] 

2 7r f = 1 /iTL a • C a 0 ... ( 1 ) 

Mb, f : BfSSft«<D«iK«. L a : S^EhIS§3 0 2 
0ta#f»©O^^L t W>^^>^, Ca 
0 : #<fc3g^[§!?S3 0 2©tt*J#fi«<D*r^>*<0 

[0 0 4 7] ^t/V>^>ACa0^2 [pF] tVtz 

Rtf 0 1 9 ic^-r. 0 16&tf0 17te, itReo 

t^. fl 5"t« i UT-R«tt**6«E'&ia8S3-0 2<7>ftD 
fcS^liJSS3 0 0 Srffllifc»iS[g©SI{ifii]R«SfSffl<Z> 
®g&©#^^^-ro H 1 6 -HI 9K43l>T, ^ 

1RM2 3^0tiTt>rai;-C**. HI 6 —HI 9tC 
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[0 0 4 8] HI 6/M«fi 

V— # 1 - 3 0. 8 9 6 dB 8 3 0MHz 

V— #2 -46. 2 6 7 dB 8 7 2MHz 

V-#4 -3. 271dB 9 2 7MHz 

■7— *1 -1. 512dB 8 3 0MHz 

V-#2 - 1. 7 0 4 dB 8 7 2MHz 

T — ^7 4 - 1 2. 3 4 5 dB 9 2 7MHz 
0 1 7/«*g 

"7— #1 - 3. 0 8 7 dB 8 3 0MHz 10 

V— #3 - 5 4. 5 6 2 dB 8 8 5MHz 

V-#4 -40. 5 dB 9 2 7MHz 

mi 7 /si*** 

V— # 1 - 1 1. 5 0 7 dB 8 3 0MHz 

^—#3 - 2 1. 8 8 2 dB 8 8 5MHz 

V— #4 - 1 4. 3 9 8 dB 9 2 7MHz 
01 8/«gg 

V— #1 - 3 1. 9 2 5 dB 8 3 0MHz 

-?—X2 -44. lOldB 8 7 2MHz 

-? — %4 - 2. 8 7 0 dB 9 2 7MHz 20 

01 8 

V— #1 - 1. 2 9 8 dB 8 3 0MHz 

■7— #2 - 1. 6 2 3 dB 8 7 2MHz 

#4 - 1 8. 4 5 9dB 9 2 7MHz 

01 

V— #1 -3. 4 2 7 dB 8 3 0MHz 

T — 3 - 5 7. 1 2 5 dB 8 8 5MHz 

T — ^3 4 -4 1. 5 2 8dB 9 2 7MHz 
01 9 

V— ;*Jl -8. 4 6 6 dB 8 3 0MHz 30 

#3 - 1 9. 2 5 2 dB 8 8 5MHz 

V— #4 - 2 3. 9 9 7 dB 9 2 7MHz 

01 8Mi 9^11 6smi 7i:^$n^Ma 

*CO»ifi»»tt'ri . 3 5 [GHz]ffi«I1^5 
nt^5. ii««9tCRILTttl. 9 [GHz] 

[0 0 4 9] &±<d£o\z. m&m&ftom&mmo* 

t C a 0 i:-f >^^7 ^ L a Cd: OMgl^lf^t 40 
[0 0 5 0] il(0fl3. i2 0(l #«9I0>^J£<B 

»ffi3&*-r. £<D&m<Dmm<D±»#imf£\** mis 
(onmoMmtmc-e&Zo t^u b i 5 ©s^uk 

3 0 2<Z>ftDJC0 1 <hl^U^^[Hl^3 0 0*«JB^S*U 
015 <£>M^[hI{& 12 0 <£>tt 0 (C, M^®^ 12 2 **Jf! 
^btlTl^o BP "6, S^lelS&l 2 2ibT, 01 2tC 

cto^Mi, atwftSHK^waufcfe^sffl^T so 
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[0 0 5 1 ] COM^SSIlFKJcffA^ns + ^/^v^ 
CtOH XJCJ;0*SSn5. 
[0 0 5 2] 

2 7c f = 1//~L t • C t 0 ... (2) 

<BU f : ffiatt&Kttffl&ft* L t : g^UFSS 1 2 2 

[0 0 5 3] +t/V>^Ct0^2 [pF] chb^i^ 
©»««(Z)3l««<OHjft«c»tt*H2 lfC^To 0 2 1 
tris^T, ;& (A) 0^«{c*5ttS»fflttKT© 

[0 0 5 4] 0 2 
V — * 1 - 3 1. 2 7 9 dB 8 3 0MHz 
V— #2 -4 9. 2 5 2 dB 8 7 2MHz 
^-#4 -4. 250dB 927MHz 
0 2 1 

•7— * 1 - 1 1. 0 2 5 dB 8 3 0MHz 
^—#2 -8. 2 4 8 dB 8 7 2MHz 
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CLAIMS 



[Claim(s)] 

[Claim 1] The transmitting-side filter which has the serial and parallel 
resonance machine which were connected between an antenna terminal, the 
transmitting-side terminal, the receiving-side terminal, the common node, 
and a transmitting-side terminal and a common node, and were connected 
to the ladder mold (110, 112, 115), The receiving-side filter with which 
it has the serial and parallel resonance machine which were connected 
with the receiving-side terminal between common nodes, and were 
connected to the ladder mold, and, as for the above-mentioned 
transmitting-side filter, passbands differ (210 215), It has the 
spectral separation track circuit (130) connected with the above- 
mentioned transmitting-side filter between nodes. The above-mentioned 
part wavy line way circuit (130) The 1st spectral separation track (132), 
The splitter which has the grounded circuit (138) which connects the 
common node and grounding point of the 2nd spectral separation track 
(134), and the above 1st and the 2nd spectral separation track. 
[Claim 2] The splitter according to claim 1 characterized by for the 
thing nearest to the above-mentioned common node being a parallel 
connection resonator (Rpl) among the resonators which constitute the 
above-mentioned transmitting-side filter, and the thing nearest to the 
above-mentioned common node being a series connection resonator (Rs2) 
among the resonators which constitute the above-mentioned receiving-side 
filter. 

[Claim 3] The splitter according to claim 1 characterized by for the 
thing nearest to the above-mentioned common node being a parallel 
connection resonator (Rpl) among the resonators which constitute the 
above-mentioned transmitting-side filter, and the thing nearest to the 
above-mentioned common node being a series connection resonator (Rs2) 
among the resonators which constitute the above-mentioned receiving-side 
filter. 



[Claim 4] The splitter according to claim 1 to 3 characterized by the 
above-mentioned grounded circuit consisting of capacitors. 
[Claim 5] The above 1st and the 2nd spectral separation track are formed 
in BT resin substrate. Width of face Abbreviation 0.14 [mm], The track 
length of the stripline from which pattern thickness consists of 
striplines of abbreviation 33 [mum], and constitutes the spectral 
separation track of the above 1st Abbreviation 21.5 [mm], The splitter 
according to claim 1 characterized by the track length of the stripline 
which constitutes the spectral separation track of the above 2nd being 
abbreviation 18.5 [mm]. 

[Claim 6] The splitter according to claim 1 with which each of the above 
1st and the 2nd spectral separation track is formed on a glass epoxy 
group plate, and track length is characterized by abbreviation 25 [mm] 
and width of face being [ abbreviation 1.4 [mm] and pattern thickness ] 
the microstrip lines of abbreviation 0.8 [mm]. 

[Claim 7] The transmitting-side matching circuit connected between the 
above-mentioned transmitting-side terminal and the above-mentioned 
transmitting filter (120, 122, 125), The receiving-side matching circuit 
connected between the above-mentioned receiving-side terminal and the 
above-mentioned receiving filter (220, 222, 225), The splitter according 
to claim 1 characterized by having further the antenna side matching 
circuit (300,302,305) connected between the above-mentioned common node 
and the above-mentioned antenna side edge child, and each of the above- 
mentioned matching circuit containing the capacitor of juxtaposition, 
and a serial inductor. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the splitter using 
the surface acoustic wave filter used for the wireless sections, such as 
a device for mobile communications, especially a cellular phone. 
[0002] 

[Description of the Prior Art] It is small and a passband insertion loss 
is small, and the splitter using a surface acoustic wave (SAW) filter 
has large attenuation of an attenuation band, and is still more suitable 
for mobile communication equipment terminals, such as a cellular phone, 
at reasons equal also to contiguity-izing of spacing of a transmitting 
band and a receiving band accompanying many channelization, and 
broadband-ization of each passband. 

[0003] As this conventional kind of a splitter, what is shown in JP, 9- 
98046, A or JP, 5-167388, A is known. 

[0004] Hereafter, what is shown in above-mentioned JP, 05-167388, A 
(especially the drawing 7 ) as an example of the conventional splitter 
is shown and explained to drawing 28 of this application. 
[0005] As shown in drawing 28 , to the common nodes Na and Nb when this 
splitter was connected to the common signal terminal TO, the surface 
acoustic wave filters Fl and F2 are connected to juxtaposition, and the 
signal terminals Tl and T2 are drawn from each surface acoustic wave 
filters Fl and F2 according to the individual, respectively. The surface 
acoustic wave filters Fl and F2 consist of the series resonance machines 
RsO and the parallel resonance machines Rp which consisted of 1 terminal 
pair form resonators which have a radial fin type electrode and a 
reflector. When it sees from the common signal terminal TO side, the 
series resonance machine RsO is located in the first rank of a filter Fl, 
and the location cage and the parallel resonance machine RpO are located 
in the first rank of a filter F2. It connects with series and the 
combination of each series resonance machine and a parallel resonance 
machine constitutes each surface acoustic wave filters Fl and F2 only 
for the required number of stages. Filters Fl and F2 have mutually 
different band center frequency, 887 [MHz] and the band center frequency 
f2 of a filter F2 are set as 932 [MHz], and the band center frequency fl 
of a filter Fl has relation of fl<f2. The series resonance machines RsO 
and Rs and the parallel resonance machines RpO and Rp are formed with 
the aluminum-2%Cu electrode material for example, on LT (lithium 
tantalate) substrate. 

[0006] Such a splitter is set to a cellular phone. A common terminal TO 
for an antenna terminal It is what is used for a receiving circuit for a 



terminal T2, connecting a terminal Tl to a sending circuit, and 
connecting. The passband of a filter Fl and the passband of a filter F2 
do not lap, but in the passband of a filter Fl, although a filter F2 has 
a large characteristic impedance and it is conversely desired in the 
passband of a filter F2 for the characteristic impedance of a filter Fl 
to be large The splitter shown in above-mentioned drawing 28 is 
establishing the track S for phase rotation in a filter F2 at a serial, 
and enlarges the impedance in the attenuation band by the side of the 
low frequency of a filter F2. 
[0007] 

[Problem(s) to be Solved by the Invention] The above-mentioned splitter 
had the problem said that the characteristic impedance of the filter of 
the transmitting side in the passband of the filter of a receiving side 
is small in the splitter for CDMA-One used at home, when a transmitting 
band was in a high region side rather than a receiving band. 
[0008] Moreover, it was the bandwidth of 38MHz, and a broadband in the 
frequency band whose specification of equipment is about 800MHz, 
therefore by the transmitting side, by 0.042 and the receiving side, 
fractional band width (bandwidth/center frequency) was not able to make 
sufficiently small an insertion loss [ in / when as large as 0.045 / a 
passband ], and was not able to enlarge the characteristic impedance in 
an attenuation band enough. 

[0009] It aims at offering a splitter with this invention this invention 
being for solving the above-mentioned problem, and small in the 
insertion loss in a passband about the both sides of a transmitting side 
and a receiving side, and the characteristic impedance large enough in 
an attenuation band (near passband of another side). 
[0010] 

[Means for Solving the Problem] The splitter of this invention An 
antenna terminal, a transmitting-side terminal, and a receiving-side 
terminal, The transmitting-side filter which has the serial and parallel 
resonance machine which were connected between the common node, and a 
transmitting-side terminal and a common node, and were connected to the 
ladder mold (110, 112, 115), The receiving-side filter with which it has 
the serial and parallel resonance machine which were connected with the 
receiving-side terminal between common nodes, and were connected to the 
ladder mold, and, as for the above-mentioned transmitting-side filter, 
passbands differ (210 215), It has the spectral separation track circuit 
(130) connected with the above-mentioned transmitting-side filter 
between nodes. The above-mentioned part wavy line way circuit (130) The 
1st spectral separation track (132), It has the grounded circuit (138) 



which connects the common node and grounding point of the 2nd spectral 
separation track (134), and the above 1st and the 2nd spectral 
separation track. 
[0011] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of 
this invention is explained with reference to a drawing. 
[0012] Gestalt 1. drawing 1 of operation is the circuit diagram showing 
the configuration of the splitter of the gestalt 1 of operation. This 
splitter is suitable to include in the portable telephone for CDMA-One 
used in our country, and assumes 832-870MHz (bandwidth of 38MHz) as a 
transmitting band as 887-925MHz (bandwidth of 38MHz), and a receiving 
band. 

[0013] The splitter shown in drawing 1 transmits the signal from the 
transmitting-side terminal Tt to the antenna terminal Ta. Moreover, the 
transmitting-side circuit 100 which is for transmitting the signal from 
the antenna terminal Ta to the receiving-side terminal Tr, and was 
prepared between the transmitting-side terminal Tt and the common nodes 
Na and Nb, It has the receiving-side terminal T2, the receiving-side 
circuit 200 prepared among the common nodes Na and Nb, and the antenna 
terminal TO and the antenna edge matching circuit 300 prepared among the 
common nodes Na and Nb. 

[0014] The transmitting-side circuit 100 has the transmitting filter 110, 
the transmitting-side matching circuit 120, and the transmitting-side 
part wavy line way circuit 130. The receiving-side circuit 200 has the 
receiving filter 210 and the receiving-side matching circuit 220. 
[0015] As the transmitting filter 110 and a receiving filter 210, the 
elastic wave (SAW) filter which connected to the ladder mold the 
resonator which consisted of 1 terminal pair form resonators which have 
a radial fin type electrode and a reflector is used as well as the 
conventional example of drawing 28 . 

[0016] In the filter 110, when it sees from the antenna terminal Ta side, 
the series resonance machine Rsl (resonator which constitutes a serial 
arm) is arranged in the location of the first rank. That is, the series 
resonance machine Rsl is connected through the spectral separation track 
circuit 130 at Nodes Na and Nb. 

[0017] Also in the filter 210, when it sees from the antenna terminal Ta 
side, the series resonance machine Rs2 is arranged in the location of 
the first rank. That is, the series resonance machine Rs2 is connected 
at Nodes Na and Nb. 

[0018] The spectral separation track circuit 130 has the 1st spectral 
separation track 132 and the 2nd spectral separation track 134 by which 



series connection was carried out mutually, and the capacitor 138 
connected among these nodes 136 and grounding points E. 
[0019] The spectral separation tracks 132 and 134 are for enlarging the 
impedance of the transmitting-side circuit 100 in the low-pass side 
attenuation band of the transmitting filter 110. That is, the impedance 
of the low-pass side attenuation band (passband of SAW filter 210 for 
reception) does not become large enough only with the transmitting 
filter 110. Then, in order to reduce the effect affect the receiving 
filter 210 as much as possible, the spectral separation tracks 132 and 
134 of the optimal die length enlarged to near the infinity (it can turn 
to near the infinity on the Smith chart) are inserted. 
[0020] The spectral separation tracks 132 and 134 at this time to BT 
(bismaleimide-triazine) resin substrate It is formed with copper-nickel- 
gold (copper which performed nickel plating and performed gold plate 
from on the further). The die length of the stripline from which the die 
length of the stripline from which width of face consists of striplines 
of 0.14 [mm] and the pattern thickness 33 [mum], and constitutes the 1st 
spectral separation track constitutes 21.5 [mm] and the 2nd spectral 
separation track is 18.5 [mm]. 

[0021] Furthermore, the breadth (aggravation of impedance matching) of 
the circumference of the phase (on the Smith chart) of the impedance 
seen from the antenna edge TO is small stopped by having formed the 
capacitor 138 which grounds a node 136. 

[0022] A match ing circuit 120, 220, 300 is formed for adjustment of the 
impedance in a passband, and is established in each signal edge Tt, Tr, 
and Ta. 

[0023] In the example of illustration, the concentrated-constant low 
pass filter (LPF) is used as each matching circuit. Specifically, L 
match circuit of a low-pass mold like illustration is used. That is, 
what connected Capacitor Ct with Inductor Lt like illustration as a 
transmitting end matching circuit 120 is used, what was connected with 
Inductor Lr like illustration of Capacitor Cr as a receiving end 
matching circuit 220 is used, and what was connected with Inductor La 
like illustration of Capacitor calcium as an antenna edge matching 
circuit Ma is used. Abbreviation etc. spreads the seen impedance Za, the 
impedance Zt seen from Nodes Nc and Nd, and the impedance Zr seen from 
Node Ne and Nf terminal on 50 ohms which is the characteristic impedance 
of this circuit, respectively, and it is made to consist of common nodes 
Na and Nb of drawing 1 by this. 

[0024] Thus, in the transmitting-side circuit 100, the circuit of 
drawing 1 inserts the serial arm resonator Rsl in a circuit connection 



side with the filter 210 of a filter 110, and inserts the spectral 
separation track circuit 130 for phase rotation in a filter 110 and a 
serial, and, on the other hand, is inserting the serial arm resonator 
Rs2 in a circuit connection side with the filter 110 of a filter 210 in 
the receiving-side circuit 200. 

[0025] Drawing 4 - drawing 7 show the frequency characteristics and the 
impedance characteristic of a splitter of the above-mentioned 
configuration. That is, drawing 4 shows the frequency characteristics of 
a transmitting side (Tx) and a receiving side (Rx) , in drawing 5 , 
drawing 6 shows the property of the impedance Zt of a transmitting end 
Tt, and drawing 7 shows the property of the impedance Zr of a receiving 
end Tr for the property of the impedance Za of an antenna edge (Ta), 
respectively. Drawing 2 and drawing 3 show the property of transmitting 
filter 110 simple substance for a comparison (when not putting in a 
minute wavy line way circuits 130). 

[0026] Since according to the gestalt of operation of drawing 1 the 
spectral separation track circuit of the optimal die length was inserted 
so that the impedance in the receiving band of a transmitting filter 
simple substance might become large in a transmitting side In the 
frequency band whose impedance of transmitting filter 110 simple 
substance shown in drawing 3 is the CDMA-One receiving band 
specification of 832MHz - 870MHz (when not putting in a minute wavy line 
way circuits 130) Phase rotation of what is 1. 50-jO. 22-3. 34+jO. 29 is 
carried out by inserting a spectral separation track circuit, and the 
impedance seen from the antenna edge in a splitter, the transmitting end, 
and the receiving end comes to be shown in drawing 5 - drawing 7 , 
respectively. From the common nodes Na and Nb of the transmitting filter 
110 and the receiving filter 210, Z is the following, the seen impedance 
is made and it asks. The case where a capacitor 138 is not inserted 
first is considered. First, F matrix of the spectral separation track 
circuit (a part for lambda/4 merit wavy line way) when not inserting a 
capacitor 138 [0027] 
[Equation 1] 

j/z 0 o 

F matrix of the transmitting filter 110 [0028] 
[Equation 2] 
" 1 0" 

1/Z 1 



since — it is as follows when F matrix of these subordination 
connection is searched for. 
[0029] 

[Equation 3] 

" o JZ 9 



1 0 

1/Z 1 



JZJZ jZq 
I J/Zo 0 



The impedance Z when seeing the spectral separation track circuit 130 
from the common nodes Na and Nb is F matrix [0030] 
[Equation 4] 
'A B~ 

C D 

Since it comes out, and it is expressed with Z=A/C when expressed, it is 
Z=A/C=Z02/Z1=9. 565+J118. 2 (however, Z0 is the characteristic impedance 
of a spectral separation track circuit, and Z0=50 [omega] and Zl are the 
input impedances of transmitting filter 110 simple substance, and are 
Zl=1.50-jll.2.). 

[0031] Generally, as for an SAW filter, an impedance becomes small by 
the passband low-pass side. In the thing of a configuration of inquiring, 
the impedances seen from the antenna side of a filter are 1. 50— j 11.2 
near 0 thru/or about 3. 66+jl5. 64 in 832-870MHz. lambda/4 merit's 
spectral separation track is inserted in order to make spectral 
separation connection smoothly. 

[0032] Since the impedance of a filter is smaller than Z=Z02 / Zl in 
832MHz, 9. 565+jll8. 2 thru/or 81. 54-j228. 8, and a big value are acquired. 
Moreover, in 887 of a passband thru/or 925MHz, since adjustment can be 
taken and a value with the impedance of a filter near 50 ohms is 
acquired, from Z=Z02 / Zl, the input impedance seen from the common 
nodes Na and Nb serves as a value near 50 ohms naturally, it is 
efficient and the loss in spectral separation-on theory connection 
becomes small. 

[0033] F matrix of the spectral separation track circuit (the capacitor 
138 is inserted) shown in drawing 1 is [0034]. 
[Equation 5] 
cos0 t j*sm0 x 

j m sm0 l cos$ } 



1 



0 
1 



cos0 2 y*sin0 2 
y*sin0 2 cos0 2 



It is come out and expressed. It is thetal= beta-d 1 and theta2= beta~d 
2, beta is a wavelength constant here, and beta=omega/c (c is the 



velocity of light and omega is wavelength), and dl and d2 are the track 
length of striplines 132 and 134, respectively. 

[0035] It can ask for the impedance Z seen like the above using this 
from the common nodes Na and Nb of the transmitting filter 110 and the 
receiving filter 210. 

[0036] The impedance characteristic when not considering as the time of 
inserting a capacitor 138 is shown in drawing 8 . 

[0037] With the configuration of drawing 1 , the value of the impedance 
seen from the antenna side of a filter Because what was 1. 50-jll. 2 near 
0 thru/or about 3. 66+jl5. 64 divided the stripline and inserted the 
capacitor 138 (2.5 [pF]) in between in 832 thru/or 870MHz It is set to 
120+j307. 4 thru/or 6. 96+j43. 89, and the effectiveness same with having 
lengthened track length by insertion of a capacitor is acquired. 
Furthermore, the frequency span (w2, w4) of the high impedance assumed 
that an input impedance can be disregarded can secure widely. 
[0038] Since the impedance in the transmitting band of receiving filter 
210 simple substance is larger than the impedance in the receiving band 
of transmitting filter 110 simple substance in a receiving side for how 
many minutes, it has connected as it is (without inserting a minute wavy 
line ways). 

[0039] Moreover, the circumference of the phase on the Smith chart is 
small summarized by dividing the spectral separation track of a 
transmitting side and inserting a capacitor 138 in juxtaposition 
(impedance matching can be made good). 

[0040] Furthermore, they are low loss (they are the transmitting-side 
insertion loss 2.34 [dB] and the receiving-side insertion loss 3.87 [dB], 
securing pass band width 38 [MHz]) and the high magnitude of attenuation 
(the splitter property of the transmitting-side magnitude of attenuation 
31. 49 [dB] and the receiving-side magnitude of attenuation 45. 41 [dB] 
was acquired securing the attenuation band width of face 38 [MHz].) by 
improving and optimizing the matching circuit 120, 220, 300 of each 
terminal. 

[0041] In addition, Na shown in drawing 1 in the design of a matching 
circuit 120,220,300 in the above-mentioned example and the impedance Za 
seen from Nb terminal, Although L match circuit of a low-pass mold is 
used since the impedance Zt seen from Nodes Nc and Nd and the impedance 
Zr seen from Nodes Ne and Nf are smaller than 50 ohms When the 
impedances Za, Zt, and Zr seen from each terminal of Nodes Na, Nb, Nc, 
Nd, Ne, and Nf are larger than 50 ohms (characteristic impedance) 
contrary to this, the match circuit of a reverse L type may be used as 
an impedance matching circuit. 



[0042] Moreover, what is shown in drawing 9 - drawing 14 can be used 
instead of the matching circuit 120,220,300 used with the gestalt of the 
above-mentioned operation. Among these, drawing 12 - drawing 14 are 
suitable for adjustment of a higher harmonic. It decides it to be a 
specification collectively any to be used among drawing 9 - drawing 14 . 
[0043] In addition, in the above-mentioned example, although the 
spectral separation track is formed in BT resin substrate, the track 
length formed on the glass epoxy group plate may constitute 
[ abbreviation 1.4 [mm] and pattern thickness ] each of the 1st and 2nd 
spectral separation tracks from abbreviation 25 [mm], and width of face 
may constitute it from a microstrip line of abbreviation 0.8 [mm]. 
[0044] Gestalt 2. drawing 15 of operation shows the gestalt 2 of 
operation of this invention. The overall configuration of the gestalt of 
this operation is the same as the gestalt of operation of drawing 1 . 
However, the transmitting filter 112 of a configuration is used instead 
of the transmitting filter 110 of drawing 1 . Moreover, the matching 
circuit 302 where configurations differ is used instead of the matching 
circuit 300 of drawing 1 . That is, although it saw from common 
terminals Na and Nb and the resonator of the first rank was a series 
resonance machine with the transmitting filter 110 of drawing 1 , the 
resonator of the first rank is the parallel resonance machine Rpl 
(resonator which constitutes a juxtaposition arm) in drawing 15 . 
Moreover, although the matching circuit 302 is similar to the matching 
circuit 300 shown in drawing 1 , the capacitor calcium 0 of 
juxtaposition is connected to Inductor La, and the parallel resonant 
circuit is constituted. That is, what is shown in drawing 13 is used. 
Thereby, the desired attenuation pole was formed in the high region side 
of a passband, and the magnitude of attenuation out of band is improved. 
[0045] The capacitor calcium 0 inserted in this parallel resonant 
circuit is determined from a degree type. 
[0046] 

2pif= WrootLa-calciumO ... (1) 

However, the frequency of f: request attenuation pole, the inductance of 
the inductor Lt of the parallel-resonance section of the La hatching 
circuit 302, calciumO: It is the capacitance of the capacitor of the 
parallel resonance section of a matching circuit 302 for which it asks. 
[0047] The frequency characteristics of the transmitting side of the 
splitter when setting capacitance calcium 0 to 2 [pF] and a receiving 
side are shown in drawing 18 and drawing 19 . Moreover, for a comparison, 
drawing 16 and drawing 17 show the property of the circuit of the 
transmitting side of a splitter which used the matching circuit 300 



instead of the matching circuit 302, and a receiving side, though it is 
the same as that of drawing 15 generally. In addition, in drawing 16 - 
drawing 19 , a continuous line shows the magnitude of attenuation and a 
broken line shows reflection loss. The same is said of below-mentioned 
drawing 21 R> 1 and below-mentioned drawing 23 . In drawing 16 - drawing 
19 , the numeric value in each marker's (delta) location is as the 
following. 

[0048] Drawing 16 / magnitude-of-attenuation marker 1 -30. 896dB 830MHz 
marker 2 -46. 267dB 872MHz marker 4 -3. 271dB 927MHz drawing 16 / 
reflection loss marker 1 -1. 512dB The 830MHz marker 2 -1. 704dB The 
872MHz marker 4 -12. 345dB 927MHz drawing 17 / magnitude-of-attenuation 
marker 1 -3. 087dB 830MHz marker 3 -54. 562dB 885MHz marker 4 -40. 5 dB 
927MHz drawing 17 / reflection loss marker 1 -11. 507dB The 830MHz marker 
3 -21. 882dB The 885MHz marker 4 -14. 398dB 927MHz drawing 18 / magnitude- 
of-attenuation marker 1 -31. 925dB 830MHz marker 2 -44. lOldB Four to 
2.870 dB 872MHz marker 927MHz drawing 18 / reflection loss marker 1 - 
1.298dB The 830MHz marker 2 -1. 623dB The 872MHz marker 4 -18. 459dB 
927MHz drawing 19 / magnitude-of-attenuation marker 1 -3. 427dB 830MHz 
marker 3 -57. 125dB 885MHz marker 4 -41.528dB 927MHz drawing 19 / 
reflection loss marker 1 -8. 466dB 830MHz marker 3 -19. 252dB 885MHz 
marker 4 -23. 997dB So that it may understand, if the frequency 
characteristics shown in 927MHz drawing 18 and drawing 19 , drawing 16 , 
and drawing 17 are compared the configuration of drawing 15 As compared 
with the case where the matching circuit 300 of drawing 1 is used, the 
attenuation pole has appeared near 1.35 [GHz] in the splitter property 
of both transmission and reception. Moreover, about the transmitting 
side, the attenuation pole has appeared also near 1.9 [GHz]. 
[0049] As mentioned above, it becomes possible to secure the magnitude 
of attenuation of a desired higher-harmonic property by operating an 
attenuation pole by the capacitor calcium 0 and Inductor La of parallel 
resonance in a matching circuit. 

[0050] Gestalt 3. drawing 20 of operation shows the gestalt 3 of 
operation of this invention. The overall configuration of the gestalt of 
this operation is the same as the gestalt of operation of drawing 15 . 
However, the same matching circuit 300 as drawing 1 is used instead of 
the matching circuit 302 of drawing 15 , and the matching circuit 122 is 
used instead of being the matching circuit 120 of drawing 15 . That is, 
as a matching circuit 122, although shown in drawing 12 , the capacitor 
CtO of juxtaposition is connected to Inductor Lt, and what constituted 
the parallel resonant circuit is used like. Thereby, the desired 
attenuation pole was formed in the high region side of a passband, and 



the magnitude of attenuation out of band is improved. 

[0051] The capacitor CtO inserted in this parallel resonant circuit is 

determined from a degree type. 

[0052] 

2pif= l-/rootLt-CtO ... (2) 

However, the frequency of f: request attenuation pole, the inductance of 
the inductor of the parallel-resonance section of the Lt ^matching 
circuit 122, CtO: It is the capacitance of the capacitor of the parallel 
resonance section of a matching circuit 122 for which it asks. 
[0053] The frequency characteristics of the transmitting side of the 
splitter when setting a capacitor CtO to 2 [pF] are shown in drawing 21 . 
In drawing 21 , the numeric value in each marker' s (delta) location is 
as the following. 

[0054] Drawing 21 / magnitude-of-attenuation marker 1 -31. 279dB 830MHz 
marker 2 -49. 252dB 872MHz marker 4 -4. 250dB 927MHz drawing 21 / 
reflection loss marker 1 -11.025dB 830MHz marker 2 -8. 248dB 872MHz 
marker 4 -10. 764dB So that the comparison of 927MHz drawing 21 , drawing 
16 , and drawing 17 may show The peak seen near 1. 5 [GHz] as compared 
with the configuration as the matching circuit 120 of drawing 1 with the 
same matching circuit shifted the configuration of drawing 2020 near 1.2 
[GHz] at the low-pass side, and the attenuation pole has appeared near 
2.4 [GHz]. 

[0055] As mentioned above, it becomes possible to secure the magnitude 
of attenuation of a desired higher-harmonic property by operating an 
attenuation pole by the capacitor CtO and Inductor Lt of parallel 
resonance in a matching circuit 122. 

[0056] Gestalt 4. drawing 22 of operation shows the gestalt 4 of 
operation of this invention. The overall configuration of the gestalt of 
this operation is the same as the gestalt of operation of drawing 20 . 
However, the same matching circuit 120 as drawing 15 is used instead of 
a matching circuit 122, and the matching circuit 222 is used instead of 
being a matching circuit 220. Although a matching circuit 222 is shown 
in drawing 12 , like, it connects the capacitor CrO of juxtaposition to 
Inductor Lt, and constitutes a parallel resonant circuit. Thereby, the 
desired attenuation pole was formed in the high region side of a 
passband, and the magnitude of attenuation out of band is improved. 
[0057] The capacitor CrO inserted in this parallel resonant circuit is 
determined from a degree type. 
[0058] 

2pif= l-/rootLr-Cr0 ... (3) 

However, the frequency of f : request attenuation pole, the inductance of 



the inductor of the parallel-resonance section of the Lr' matching 
circuit 222, CrO: It is KYAPASHINTASU of the capacitor of the parallel 
resonance section of a matching circuit 222 for which it asks. 
[0059] The frequency characteristics of the receiving side of the 
splitter when setting a capacitor CrO to 2 [pF] are shown in drawing 23 . 
In drawing 23 , the numeric value in each marker's location is as the 
following. 

[0060] Drawing 23 / magnitude-of-attenuation marker 1 -3. 002dB 830MHz 
marker 3 -52. 22 dB 885MHz marker 4 -39. 968dB 927MHz drawing 23 / 
reflection loss marker 1 -12. 855dB 830MHz marker 3 -21. 774dB 885MHz 
marker 4 -14. 31 dB So that the comparison of 927MHz drawing 23 , drawing 
16 , and drawing 17 may show the configuration of drawing 2222 As 
compared with the configuration as the matching circuit 200 of drawing 1 
with the same matching circuit, the attenuation pole has appeared near 
1.9 [GHz]. 

[0061] As mentioned above, it becomes possible to secure the magnitude 
of attenuation of a desired higher-harmonic property by operating an 
attenuation pole by the capacitor CrO and Inductor Lr of parallel 
resonance in a matching circuit Mr. 

[0062] Gestalt 5 drawing 24 of operation is the circuit diagram showing 
the splitter of the gestalt 5 of implementation of this invention. 
[0063] 832-870MHz is assumed as 887-925MHz and a receiving band as a 
transmitting band like [ the splitter shown in drawing 24 ] the splitter 
of the gestalt 1 of operation. 

[0064] Moreover, the signal from the transmitting-side terminal Tt is 
transmitted to the antenna terminal Ta like [ the splitter shown in 
drawing 24 ] the thing of drawing 1 . Moreover, the transmitting-side 
circuit 105 which is for transmitting the signal from the antenna 
terminal Ta to the receiving-side terminal Tr, and was prepared between 
the transmitting-side terminal Tt and the common nodes Na and Nb, It has 
the receiving-side terminal Tr, the receiving-side circuit 205 prepared 
among the common nodes Na and Nb, and the antenna terminal Ta and the 
antenna edge matching circuit 305 prepared among the common nodes Na and 
Nb. 

[0065] The transmitting-side circuit 105 has the transmitting filter 115, 
the transmitting-side matching circuit 125, and the transmitting-side 
part wavy line way circuit 130. The receiving-side circuit 205 has the 
receiving filter 215 and the receiving-side matching circuit 225. 
Matching circuits 125, 225, and 305 can use the same thing as what was 
used with the gestalt 1 of operation, respectively. The thing same as a 
spectral separation track circuit 130 as what was used with the gestalt 



1 of operation is used. 

[0066] As the transmitting filter 115 and a receiving filter 215, the 
elastic wave (SAW) filter which connected to the ladder mold the 
resonator which consisted of 1 terminal pair form resonators which have 
a radial fin type electrode and a reflector is used as well as the 
conventional example of drawing 28 , or the gestalten 1-4 of ******. 
[0067] The transmitting filter 115 consists of two series resonance 
machines ST1 and ST2 and three parallel resonance machines PT1, PT2, and 
PT3 like illustration. The receiving filter 215 consists of three series 
resonance machines SR2, SR3, and SR4 and four parallel resonance 
machines PR1, PR2, PR3, and PR4 like illustration. 
[0068] Thus, in the transmitting filter 115, when it sees from the 
antenna terminal Ta side, the parallel resonance machine PT 1 is 
arranged in the location of the first rank. That is, the parallel 
resonance machine PT 1 of the first rank is connected through the 
spectral separation track circuit 130 at Nodes Na and Nb. Moreover, in 
the receiving filter 215, when it sees from the antenna terminal Ta side, 
the series resonance machine SR 1 is arranged in the location of the 
first rank. That is, the series resonance machine SR 1 is connected at 
Nodes Na and Nb. 

[0069] Moreover, the crossover length of each resonator used, a 
logarithm, and resonance frequency are shown in Table 1 and Table 2. 
[0070] 
[Table 1] 





ST1 


ST1 


PT1 


PT2 


PT3 


U ):**»(*) 


53:120 


53:120 


80:80 


160:80 


80:80 




945 


945 


870 


870 


870 



[Table 2] 





SR1 


SR2 


SR3 


SR4 


PR1 


PR2 


PR3 




130:120 


65:120 


65:120 


130:100 


88:99 


88:99 


88:99 


SJSftlkCMHz) 


885 


885 


885 


885 


820 


820 


820 



Drawing 27 shows the property of the splitter of the gestalt 5 of 
operation. In this drawing, ATx shows the damping property of a 
transmitting filter, ARx shows the damping property of a receiving 
filter, RTx shows the return loss of a transmitting filter, and RANTx 
shows the return loss for an antenna edge of a splitter. Like 



illustration, the frequency point (the 930MHz attenuation pole AP 2) 
with the magnitude of attenuation near infinity is formed in the 
necessary band (passband of a transmitting filter) in addition to the 
magnitude-of-attenuation infinity point (the 890MHz attenuation pole AP 
1) produced with a SAW resonator in a damping property. Although it 
produces an attenuation pole AP 1 in not dividing the spectral 
separation track of the spectral separation track circuit 130, an 
attenuation pole AP 2 is not produced. As mentioned above, in a splitter, 
it is possible to form an attenuation pole in a necessary frequency on 
the spectral separation track, and one step of high-performance-izing of 
a splitter property is possible. 

[0071] Below, the configuration of drawing 24 explains the reason which 
an attenuation pole AP 2 generates. It explains in explanation of this 
actuation using the concentrated-constant equal circuit of the SAW 
resonator shown in the reference '"consideration by concentrated-constant 
equal circuit of resonator mold SAW filter" 1996 Institute of 
Electronics, Information and Communication Engineers synthesis 
convention A-312. 

[0072] Input-impedance ZTin of the spectral separation track circuit 130 
of drawing 24 and the transmitting filter 115 is shown in drawing 27 . 
[0073] 

ZTin=jomegaL l+jomegaL2 (l+(jomega)2L2Cb) 
... (4) 

here Ll: — inductance L2' of the 1st spectral separation track 132 — 
inductance Cb' of the 2nd spectral separation track 134 — it is the 
capacitance of a capacitor 138. 

[0074] Therefore, in the property of a receiving filter, in addition to 
the attenuation pole of a SAW resonator, an attenuation pole is produced, 
when a formula (4) is zero. That is, each frequency omega (infinity) 
corresponding to this attenuation pole frequency f (infinity) is given 
by the formula (5) . 
[0075] 

omega (infinity) =root (Ll+L2)/(Ll*L2*Cb) 
... (5) 

In addition, it turns out that attenuation pole frequency f (infinity) 
is related to the track length LI and L2 and the addition capacity Cb of 
each track. That is, when the input impedance of a transmitting filter 
is made into zero, it turns out that in addition to this addition 
capacity Cb Inductor Lb is added to a serial and an attenuation pole 
arises from that an attenuation pole is obtained (4), i.e., a formula, 
and a formula (5) similarly as a series resonant circuit of capacity Cb 



and Inductor Lb as shown in drawing 26 . 

[0076] In addition, although the capacitor 138 is used as a circuit 
(grounded circuit) for a spectral separation track circuit to ground, 
instead, you may constitute from an inductor, may constitute from a 
series resonant circuit of a capacitor and an inductor, and may 
constitute from a parallel resonant circuit of a capacitor and an 
inductor, and a surface acoustic wave resonator may constitute from the 
gestalt of the above-mentioned operation. 
[0077] 

[Effect of the Invention] Since according to this invention the spectral 
separation track was divided and the dividing point is grounded by the 
grounded circuit, the breadth (aggravation of impedance matching) of the 
circumference of the phase of the impedance seen from the antenna edge 
can be stopped small, and the impedance of the receiving-side filter in 
the passband of a transmitting-side filter can be enlarged, and the 
impedance of the transmitting-side filter in the passband of a 
receiving-side filter can be enlarged. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing the configuration of the 
splitter of the gestalt 1 of operation of this invention. 
[Drawing 2] In drawing 1 , it is drawing showing the frequency 
characteristics of transmitting filter 110 simple substance (when not 
putting in a minute wavy line way circuits 130). 
[Drawing 3] In drawing 1 , it is the Smith chart which shows the 
property of transmitting filter 110 simple substance (when not putting 
in a minute wavy line way circuits 130). 



[Drawing 4] It is drawing showing the frequency characteristics of the 
transmitting side (Tx) of the splitter of the gestalt 1 of operation, 
and a receiving side (Rx). 

[Drawing 5] It is the Smith chart which shows the property of the 
impedance Za of the antenna edge (Ta) of the splitter of the gestalt 1 
of operation. 

[Drawing 6] It is the Smith chart which shows the property of the 
impedance Zt of the transmitting end (Tt) of the splitter of the gestalt 
1 of operation. 

[Drawing 7] It is the Smith chart which shows the property of the 
impedance Zr of the receiving end (Tr) of the gestalt 1 of operation. 
[Drawing 8] It is drawing showing the impedance characteristic of the 
gestalt 1 of operation. 

[Drawing 9] It is the circuit diagram showing other examples of a 
matching circuit. 
[Drawing 10] It is the 
matching circuit. 
[Drawing 11] It is the 
matching circuit. 
[Drawing 12] It is the 
matching circuit. 
[Drawing 13] It is the 
matching circuit. 
[Drawing 14] It is the 
matching circuit. 
[Drawing 15] It is the circuit 
gestalt 2 of operation of this 
[Drawing 16] Though it is the same as that of drawing 15 generally, it 
is drawing showing the frequency characteristics of the circuit of the 
transmitting side of a splitter which used the matching circuit 300 
instead of the matching circuit 302. 

[Drawing 17] Though it is the same as that of drawing 15 generally, it 
is drawing showing the frequency characteristics of the circuit of the 
receiving side of a splitter which used the matching circuit 300 instead 
of the matching circuit 302. 

[Drawing 18] It is drawing showing the frequency characteristics of the 
transmitting side of the splitter of the gestalt 2 of operation. 
[Drawing 19] It is drawing showing the frequency characteristics of the 
receiving side of the splitter of the gestalt 2 of operation. 
[Drawing 20] It is the circuit diagram showing the splitter of the 
gestalt 3 of operation of this invention. 
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[Drawing 21] It is drawing showing the frequency characteristics of the 
transmitting side of the splitter of the gestalt 3 of operation. 
[Drawing 22] It is the circuit diagram showing the splitter of the 
gestalt 4 of operation of this invention. 

[Drawing 23] It is drawing showing the frequency characteristics of the 
receiving side of the splitter of the gestalt 4 of operation. 
[Drawing 24] It is the circuit diagram showing the splitter of the 
gestalt 5 of operation of this invention. 

[Drawing 25] It is the representative circuit schematic showing input- 
impedance ZTin of the spectral separation track circuit 130 of drawing 
24 , and the transmitting filter 115. . 

[Drawing 26] It is the circuit diagram showing other examples of the 
spectral separation track circuit 130 of drawing 24 . 
[Drawing 27] It is drawing showing the property of the splitter of the 
gestalt 5 of operation. 

[Drawing 28] It is the circuit diagram showing the conventional splitter. 
[Description of Notations] 

110, 112, 115 Transmitting filter 120, 122, 125 matching circuits 130 
132 Spectral separation track circuit 132 134 A spectral separation 
track, 138 Grounded circuit 210, 212, 215 Receiving filter 220, 222, 225 
Matching circuit. 
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